United States Patent im 

Harrington 



[i i] Patent Number: 4,864,647 
[45] Date of Patent: Sep. 5, 1989 



[54] WIRELESS INFRARED REMOTE CONTROL 
EXTENDER 

[75] Inventor: Christopher C. Harrington, 
Pittsburgh, Pa. 

[73] Assignee: Modcom Corporation, Pittsburgh, Pa. 

[21] Appl. No.: 135,014 

[22] Filed: Dec 18, 1987 

[51] Int a. 4 H04B 9/00 

[52] UJS. a 455/603; 455/601; 

455/606; 455/617 

[58] Field of Search 455/600, 601, 603, 606, 

455/607, 617, 618, 619, 613, 609; 250/214 B 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3,513,443 -5/1970 Andersen „.„ 455/603 

4,290.043 9/1981 Kaplan 455/604 

4,303,855 12/1981 Bapst 455/619 



4,509,211 4/1985 Robbins 455/603 

4,709,412 11/1987 Seymour ...... 455/603 

Primary Examiner— Robert L. Griffin 
Assistant Examiner — Leslie Van Beek 
Attorney, Agent, or Firm— Reed Smith Shaw & McClay 

[57] ABSTRACT 

One or more infrared receiver units communicate by 
radio to an infrared transmitter unit in order to extend 
the operational range of an infrared remote control 
device that normally operates an electrical or electro- 
mechanical apparatus. The receiver converts the infra- 
red radiation pattern produced by the infrared remote 
control device into a radio signal at a suitable fre- 
quency. The transmitter, located adjacent the appara- 
tus, converts the radio signal back into the original 
infrared siganl used to operate the apparatus. 

1 Claim, 2 Drawing Sheets 



1 1 



TR □□□□ 

Trans- DaDa 




Radio Recervl 
and IR 



IR Receiv- 
ing& Radio 
^ \ProducingMeans 



w 




04/18/2002, EAST Version: 1.03.0002 



U.S. Patent Sep. 5, 1989 Sheet 1 of 2 4,864,647 



TR □□□□ 

-T □□□□ 




JR Receiv- 
g& Radio I 



ProducihgMeans I 



™ //», 



I 



Radio Recgivtitg 
and IR © 
Producing Means 

■77. 




24 



Tpfiftc □□□□ 

3 j 



FIG. 2 



0 i/? 

Controlled 
Device 



77 



04/18/2002, EAST Version: 1.03.0002 



U.S. Patent Sep.5,i989 sheet 2 of 2 4,864,647 



mJv 




FIG 3 




FIG. 4 



04/18/2002, EAST Version: 1.03.0002 



1 



4,864,647 



2 



WIRELESS INFRARED REMOTE CONTROL 
EXTENDER 

BACKGROUND OF THE INVENTION 5 

The present invention relates in general to remote 
control systems and, in particular, to a remote control 
extension system for use in conjunction with existing 
remote control equipment. 

Remote control systems for audio and video equip- 
ment normally comprise a battery-powered, hand-held, 
transmitter which encodes and transmits elected key- 
board information and generates the necessary control 
signals for operating the selected functions of the user's 15 
equipment Most such systems employ a transmission 
system operable in the infrared region of the spectrum 
for transmitting the control data. Such a device allows 
one to operate the equipment from a distance, without 
connecting wires. ^ 

The drawback of this means of control is that the 
hand-held controller must be in line of sight with the 
equipment This prevents the use of the remote control- 
ler in another room or even in a large room. Many 
people place an additional pair of speakers in a different 25 
room so that they may enjoy the benefits of their equip- 
ment in remote places. The user cannot, however, con- 
trol the equipment from those locations. Under these 
conditions, it is apparent that a need exists for a device 
or means which will enable the user of infrared remote 30 
controllable equipment to use their remote controllers 
in locations not in line of sight with the equipment. 

Equipment now available to perform this function is 
limited in that the user must connect the transmitter and 
receiver units with a transmission line. See, for instance, 35 
U.S. Pat No. 4,509,211 to Robbins. This usually re- 
quires modification of the user's facilities at an added 
cost and inconvenience. It also means the equipment 
cannot be easily moved to another location. 

OBJECT OF THE INVENTION 40 

Accordingly, the underlying object of the invention 
is to provide a practical means for extending the opera- 
tional range of an infrared data link. The range is ex- 
tended beyond line-of-sight by introducing a radio relay 45 
between the hand-held controller and the controlled 
apparatus. Any control function normally allowed of 
the user with the receiver control is now available in the 
room with the receiver. 

Another objective of the invention is to provide such 50 
a device whose function and packaging does not inter- 
fere with the normal operation of the controlled appara- 
tus, requires no modification of the user's equipment or 
facilities, and requires no special setup procedure. 
These and other objects of the present invention are 53 
achieved with a remote control apparatus for activating 
a device capable of being controlled by an infrared 
signal comprising: means for transmitting a radio signal; 
and means for receiving the radio signal and producing 
an infrared signal corresponding to the radio signal 60 
received. The receving means is positioned such that 
the infrared signal can control the device. 

In a more preferred embodiment, the transmitting 
means includes an infrared radiation transmitter for 
transmitting a second infrared radiation signal, and 65 
means for receiving the second infrared radiation signal 
and producing a radio signal corresponding to the sec- 
ond infrared signal received by it 



BRIEF DESCRIPTION OF THE DRAWINGS 

There follows a detailed description of the invention, 
reference being made to the drawings in which like 
reference numerals identify like elements of structure in 
each of the several figures. 

FIG. 1 is a diagrammatic view illustrating the funda- 
mental components of the system incorporating the 
present invention. 

FIG. 2 is a diagrammatic view illustrating a remote 
controllable apparatus and the companion hand-held 
control unit. 

FIG. 3 is a simplified schematic diagram of the infra- 
red to radio repeater unit. 

FIG. 4 is a simplified schematic diagram of the radio 
to infrared repeater unit 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The following detailed description is of the best pres- 
ently contemplated modes of carrying out the inven- 
tion. This description is not to be taken in a limiting 
sense, but is made merely for purposes of illustrating the 
general principles of the invention, since the scope of 
the invention is best defined by the appended claims. 

Referring to FIG. 1 there is shown a remote control 
apparatus 10 for activating a device 1 which is capable 
of being controlled by an infrared radiation signal 12. 
The apparatus 10 includes means 14 for transmitting a 
radio signal and means 4 for receiving the radio signal 
and producing the infrared signal 12 corresponding to 
the radio signal received. The receiving means 4 is 
positioned such that the infrared signal 12 produced by 
the receiving means 4 can control the device 1. The 
transmitting means 14 can, for example, include an in- 
frared radiation transmitter 3 for transmitting a second 
infrared signal 16, and means 5 for receiving the second 
infrared radiation signal 16 and producing a radio signal 
corresponding to the second infrared radiation signal 16 
received by it Preferably, the infrared radiation trans- 
mitter 3 is an encoder. 

In a preferred embodiment and referring to FIG. 2 
there is illustrated an electrical or electromechanical 
device 1, such as a sound system or television or the 
like, which is capable of being controlled by an infrared 
radiation signal. Utilizing an infrared radiation receiver 
2 that cooperates with a remote control infrared radia- 
tion transmitter 3, a user can change the operating char- 
acteristics of the device 1. Pressing a key 24 on the 
remote control infrared radiation transmitter 3 causes a 
signal having a digital code made up of l's and 0!s to be 
broadcast in the infrared radiation range. The electrical 
or electromechanical device 1 decodes this signal to 
perform the desired control function. 

Communications is accomplished by means of a light 
signal emitted from an electroluminescent diode which 
is amplitude modulated by a modulating frequency in 
the ultrasonic frequency range. Infrared radiation con- 
trollers generally use pulse position modulation (PPM) 
or pulse code modulation (PCM). For a more detailed 
description of an infrared radiation controller, see U.S. 
Pat. No. 4,509,211 to Robbins. The actual technique 
used does not affect the operation of the present inven- 
tion. The operation of the present invention is explained 
with reference to a remote control system in which 
PCM output signals are generated in response to user 
operated controls. The control data is digitally encoded 
by the presence or absence of pulses. The pulses are 
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generated at a frequency in the infrared radiation spec- 
trum and are chopped by a clock signal in the 40 kHz 
range. 

In FIG. 1, the transmitter 3 has been taken to a loca- 
tion beyond the reception range of the receiver 2. The 
transmitter 3 is made operational by the aid of first and 
second receiving means which are, for example, com- 
panion repeater units 4 and S. The repeater unit 5 is 
located at the place where the remote control transmit- 
ter 3 is to be operated. The unit 5 includes a detector 7 
and suitable amplifier and radio frequency components 
for converting infrared radiation patterns into an FM 
radio signal form. The repeater unit 4 includes a radio 
frequency receiver and infrared emitter 6 located within 
the range of the receiver 2. The emitter 6 recreates the 
infrared radiation pattern of the remote control trans- 
mitter. The electrical or electromechanical apparatus 1 
thereby is made to respond as if the remote control 
transmitter 3 were close by and in range. 

Referring to FIG. 3 there is shown in schematic and 
block diagram form an infrared radiation remote con- 
trol detector and FM transmitter in accordance with the 
present invention. 

In the operation of the present invention, a transmit- 
ted infrared radiation control signal 16 is incident upon 
an infrared photodiode 8, such as Part No. TIL 213 of 
Texas Instruments Company, after transiting optical 
filter 27. Photodiode 8 is reverse biased by means of a 
+V voltage source for greater sensitivity and is ren- 
dered conducting upon receipt of an incident infrared 
radiation signal Connected to the cathode of photodi- 
ode 8 is grounded resistor 9 for proper diode biasing. 
The output of photodiode 8 is AC coupled by means of 
capacitor 10 to the input of a high gain amplifier 11 for 
removing a DC ambient light signal from the received 
pulse control input signal. In addition, capacitor 10 in 
conjunction with grounded resistor 12 filters out low 
frequency noise components of the received infrared 
radiation control signals. The output of the amplifier is 
the modulating input of a frequency modulated (FM) 
transmitter 13. The radio frequency energy of the FM 
transmitter is then radiated by antenna 14. 

Referring to FIG. 4 there is shown in schematic and 
block diagram form an FM receiver and infrared emit- 
ter in accordance with the present invention. 

The antenna 15 picks up the radio frequency energy 
radiated by the companion antenna 14. In the FM re- 
ceiver 16, the frequency modulated encoding of the 
control signal is transformed back into an audio signal. 
This signal then undergoes amplification in amplifier 17 
before being applied to the cathode of an infrared light 
emitting diode 18, such as Part No. TIL 39 of Texas 
Instruments Company, the anode of which is grounded. 
The infrared signal thus emitted is the same as that 
emitted by the hand-held controller. The electrical or 
electromechanical apparatus 1 thereby is made to re- 



spond as if the remote control transmitter 3 were close 
by and in range thereof. 

This system accommodates any type of infrared re- 
mote control transmitter, whatever may be the form of 
5 its information coding. Moreover, the system accom- 
modates a plurality of electrical or electromechanical 
apparatus, each with its own type of remote control 
infrared transmitter. In addition, a plurality of repeater 
units 5 may be placed in different locations where con- 
10 trol capability is desired. 

Although the invention has been described in detail in 
the foregoing for the purpose of illustration, it is to be 
understood that such detail is solely for that purpose 
and that variations can be made therein by those skilled 
15 in the art without departing from the spirit and scope of 
the invention as described by the following claims. 

I claim: 

1. A remote control apparatus for activating a device 
capable of being controlled by an infrared signal com- 
20 prising: 

an encoder for transmitting a second infrared signal; 

an infrared photodiode for receiving the second infra- 
red signal, said infrared photodiode having an out- 
put corresponding to the second infrared signal 
25 received by it; 

an FM transmitter which receives the output of the 
photodiode and produces a radio signal corre- 
sponding thereto; 

an FM receiver that receives the radio signal pro- 
30 duced by the FM transmitter and has an output 
corresponding thereto; 

an infrared light emitting diode which receives the 
output of the FM receiver and produces a first 
infrared radiation signal corresponding thereto; 
35 an optical filter disposed such that the second infra* 
red radiation signal must pass therethrough in 
order to be received by the photodiode, said opti- 
cal filter electrically isolated from the photodiode; 

a capacitor electrically connected to the photodiode; 
40 a grounded resister electrically connected to the ca- 
pacitor, said resister and capacitor together filter- 
ing out any DC ambient light signal received by 
the photodiode, said capacitor and resistor electri- 
cally connected to the photodiode; 
45 a high gain amplifier electrically connected to the 
resistor and capacitor, said amplifier having an 
output which is received by the FM transmitter; 

a first antenna electrically connected to the FM trans- 
mitter for radiating the radio signal produced by 
50 the FM transmitter; 

a second antenna electrically connected to the FM 
receiver, said antenna receiving the radio signal; 
and 

an amplifier electrically connected between the FM 
55 receiver and the infrared light emitting diode for 
amplifying the output of the FM receiver. 
***** 



60 



65 



04/18/2002, EAST Version: 1.03.0002 



United States Patent [19] 

Cho 



USQ05995593A 
[ii] Patent Number: 
[45] Date of Patent: 



5,995,593 
Nov. 30, 1999 



[54] WIRE/WIRELESS COMMUNICATION 
SYSTEM FOR COMMUNICATING 
BETWEEN TWO LOCATIONS USING 
TELEPHONE NETWORK 

[75] Inventor: Han -Jin Cho, Seoul, Rep. of Korea 

[73] Assignee: SamSung Electronics Co., Ltd., 
Kyungki-do, Rep. of Korea 

[21] Appl. No.: 08/841,604 

[22] Filed: Apr. 30, 1997 

[30] Foreign Application Priority Data 

Apr. 30, 1996 [KR] Rep. of Korea 96/13658 

[51] Int. CI. 6 H04M 11/00; H04B 1/38 

[52] U.S. CI 379/563; 455/556; 455/90 

[58] Field of Search 379/FOR 101, 

379/56.2, 56.3, 56.1; 455/90, 575, 556, 
558; 359/172, 118, 149 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,456,793 6/1984 Baker et al 379/56.3 

4,490,584 12/1984 Lucey 379/56.3 

4,553,267 11/1985 Crimins 379/563 

4,754,473 6/1988 Edwards 379/56.3 

4,775,996 10/1988 Emerson et al 379/56.3 

4,776,000 10/1988 Parienti 379/56.3 

5,068,916 11/1991 Harrison et al 455/39 

5,099,346 3/1992 Lee et al 359/118 

5,255,111 10/1993 Kwa 359/113 



5,301,353 4/1994 Borras et al 485/9 

5,321,542 6/1994 Freitas et al 359/172 

5364,108 11/1994 Esnouf 273/430 

5,469,283 11/1995 Vinel et al 359/118 

5,517,608 5/1996 Suzuki et al 359/161 

5,602,665 2/1997 Asako 359/152 

5,835,862 11/1998 Nykanen el al 379/56.3 

Primary Examiner — Reinhard J. Eisenzopf 

Assistant Examiner — Edan Orgad 

Attorney, Agent, or Firm — Robert E. Bushnell, Esq. 

[57] ABSTRACT 

A wire/wireless communication system includes two units 
for wire/wireless communication of information using a 
telephone network between two locations which are far 
away from each other One of the two units is a data 
transmitting unit, such as a computer terminal, which is 
positioned at a first location and the other is a data receiving 
unit. To the units, infrared transceivers are coupled to 
transmit information as infrared radiation and receive the 
infrared radiation. Also, to the data transmitting and receiv- 
ing units, telephones are connected. These telephones are 
interconnected by the telephone network therebetween and 
are respectively connected to transceivers. Wireless com- 
munication between the computer terminal of the data 
transmitting unit and the telephone which are positioned at 
the first location may be accomplished by the transceivers 
respectively coupled to them. The electrical signal corre- 
sponding to the information from the computer terminal is 
supplied through the telephone network to the telephone 
which is positioned adjacent to the computer terminal at the 
second location. 

17 Claims, 7 Drawing Sheets 
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WIRE/WIRELESS COMMUNICATION rectional Communication Systems, U.S. Pat. No. 5,517,608 

SYSTEM FOR COMMUNICATING to Suzuki et al., entitled Communication Apparatus And 

BETWEEN TWO LOCATIONS USING Method U.S. Pat. No. 5,301,353 to Borras et al., entitled 

TELEPHONE NETWORK Communication system And Apparatus, and U.S. Pat. No. 

5 5,255,111 to Kwa, entitled Full-Duplex Optical Transmis- 

CLAIM OF PRIORITY sion System. 



This application makes reference to, incorporates the 
same herein, and claims all benefits accruing under 35 
U.S.C. §119 from an application for WIRE/WIRELESS 
COMMUNICATION SYSTEM BETWEEN TWO LOCA- 
TIONS USING TELEPHONE NETWORK earlier filed in 
the Korean Industrial Property Office on the 30^ day of Apr. 
1996 and there duly assigned Ser. No. 13658/1996, a copy 
of which application is annexed hereto. 

FIELD OF THE INVENTION 

The present invention relates to a wire/wireless commu- 
nication system for communicating between two locations 
using a telephone network and, more particularly to, an 
apparatus for wire/wireless communication of information 
using a telephone network and infrared radiation between 
two locations which are far away from each other. 

BACKGROUND OF THE INVENTION 

In general, wire data communication between two termi- 
nals is accomplished by using a data modem embodied in 
each of the terminals or by using a LAN (local area network) 
system. Particularly, a data modem is provided to support 
data-communication between personal computers. A typical 
personal computer is capable of supporting a variety of 
computer communication techniques such as serial commu- 
nication using a serial port of an input/output device, parallel 
communication using a parallel port, LAN (local area 
network) communication using a LAN network system and 
the like. 

Also wireless data communication between a plurality of 
pieces of computer equipment including computers, com- 
puter terminals, scanners, computer peripherals and the like, 
may be accomplished by a sort of radio receiver called a 
pager, or wireless communication modules which are posi- 
tioned at both locations. 

Since data communication between a computer terminal 
and an associated computer peripheral may be accomplished 
only within a cable connection range or an infrared radiation 
range, it cannot be accomplished if the computer terminal 
and the peripheral are located beyond the range of infrared 
radiation from each other. 

Both the Harrison et al. and Freitaset al. patents, U.S. Pat. 
Nos. 5,068,916 and 5,321,542, respectively entitled Coor- 
dination Of Wireless Medium Among A Plurality Of Base 
Stations, and Control Method And Apparatus For Wireless 
Data Link, disclose arrangements for connecting mobile 
units to a base station through infrared radiation channels 
and then connecting the base station to other stations 
through a wired LAN. 

The following additional patents each disclose features in 
common with the present invention but are not as pertinent 
as the references noted above. 

U.S. Pat. No. 5,099,346 to Lee et al., entitled Infrared 
Communications Network, U.S. Pat. No. 5,469,283 to Vinel 
et al., entitled Optical System For connecting Customer 
Premises Networks To a Switching Center OF A Telecom- 
munication Network Providing Interactive And Non- 
Interactive Services, U.S. Pat. No. 5,062,665 to Asako, 
entitled Optical Transmitting/Receiving Apparatus For Bidi- 



SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 

10 an apparatus for effecting wireless communication using a 
telephone network between two locations which are posi- 
tioned far away from each other. 
According to an aspect of the present invention, a system 

15 is provided for wire/wireless communication of information 
using a telephone network disposed between two locations 
which are far away from each other. The system comprises 
a data transmitting unit positioned at a first of said locations, 
for transmitting information; a first transceiver coupled to 

2Q said data transmitting unit, for transforming said information 
into a first infrared signal; a first telephone positioned at said 
first location; a second transceiver coupled to said first 
telephone, for receiving said first infrared signal from said 
first transceiver and traasforming said first infrared signal 

25 into an electrical signal to be supplied to said telephone 
network; a second telephone positioned at a second location 
and connected to said telephone network; a third transceiver 
coupled to said second telephone, for receiving said elec- 
trical signal over a telephone line of said telephone network 

30 and transforming said electrical signal into a second infrared 
signal; a fourth transceiver for receiving said second infrared 
signal and transforming said second infrared signal into said 
electrical signal; and a data receiving unit positioned at said 
second location and coupled to said fourth transceiver, for 

35 receiving said electrical signal and transforming said infor- 
mation. 

Each of said first and third transceivers comprises a first 
infrared baseband modem for transforming said information 
into analog form necessary for telephone line transmission; 

40 a transmitter means for transforming an analog signal from 
said first infrared baseband modem into an infrared signal; 
and a first infrared antenna for transmitting said infrared 
signal as infrared radiation. 

Each of said second and fourth transceivers comprises a 

45 second infrared antenna for transforming said infrared radia- 
tion into said infrared signal; a receiver means for receiving 
and converting said infrared signal into said analog signal; 
and a second infrared baseband modem for receiving and 
converting said analog signal into said analog form neces- 

50 sary for telephone line transmission. 

According to another aspect of the present invention, a 
control method of a system for wire/wireless communication 
of information using a telephone network disposed between 
two locations which are far away from each other comprises 

55 the steps of: detecting a carrier signal which is provided 
through a first transceiver to a data transmitting unit; deter- 
mining whether a first identifier of a data packet from a data 
receiving unit is identical with a second identifier of said 
data transmitting unit; if so, performing a modem control 

60 program in said first transceiver in response to a control 
signal from said data receiving unit; transforming said 
information from said data transmitting unit into a specific 
form required by said data receiving unit to generate a 
transformed signal; encoding said transformed signal into an 

65 analog signal necessary for infrared radiation; transmitting 
said analog signal as infrared radiation; determining whether 
an acknowledge signal is provided from said data receiving 
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unit; if so, changing a data communication mode into a sponding to the information from the computer terminal 

standby mode to detect a control signal from said data 100, is supplied through the telephone network 300 to the 

receiving unit, or, if not, continuously transmitting said telephone 220 which is positioned adjacent to the computer 

analog signal as infrared radiation; and clearing said terminal 200 at the second location. The communication of 

received data packet, if said identifier of a data packet from 5 the electrical signal through the telephone network 300 is 

said data receiving unit is not identical with said identifier of hereinafter called "a wire communication", 

said data transmitting unit. As described immediately above, the system of the 

^ „. „ „ present invention permits wire and wireless communication 

BRIEF DESCRIPTION OF THE DRAWINGS * ^ accomplis £ d between ^ dala transmitling and 

A more complete appreciation of the invention, and many 10 receiving units 100 and 200. 

of the attendant advantages thereof, will be readily apparent Referring again to FIG. 1, the computer terminal 100 

as the same becomes better understood by reference to the having the transceiver 110 can wireless-communicate 

following detailed description when considered in conjunc- directly with computer peripherals 400 such as, a scanner 

tion with the accompanying drawings in which like refer- 410, a facsimile machine 420, a printer 430 or the like. The 

ence symbols indicate the same or similar components, 15 computer peripherals 400 are respectively provided with 

wherein: infrared transceivers 411, 421 and 431. Wireless communi- 

FIG. 1 is a control system diagram of a wire/wireless cation between the computer terminal 100 and the computer 

communication system in which a wireless communication peripherals 400 can be accomplished by means of the 

apparatus using a telephone network according to the 2Q transceivers respectively connected thereto, 

present invention is incorporated; Also, the computer terminal 100, having the transceiver 

FIG. 2 is a detailed block diagram illustrating the con- caD communicate through the telephone network 300 

nection of the transceivers which are respectively connected with home automation equipment 600 such as, an electric 

to a computer terminal shown in FIG. 1 and a telephone at meter 610 > a g as meter 620 » a water meter 630 » television set 

a first location; 25 an a i r * conc *itioner 650, an electric product 660 and the 

FIG. 3 is a detailed block diagram illustrating the trans- A W»»P of telephones 500 at another location are 

ceiver of FIG. 2 connected to the computer terminal; connected to the telephone network 300 and are respectively 

A . , provided with transceivers 511, 521 and 531. As a result, a 

1 * * d f lailed bl °* trans " wire communication can be accomplished between the com- 

ceiver of FIG. 2 connected to the telephone terminal; putef termiQal 100 afld a grQup of ^ telephones 500 and a 

FIGS. 5 and 6 are detailed circuit diagrams illustrating the wireless communication can be accomplished between the 

connection of the output and input drivers shown in FIG. 3 group G f the telephones 500 and the home automation 

or FIG. 4; and equipment 600. 

FIG. 7 is a flowchart illustrating the control steps of the piG. 2 is a detailed block diagram illustrating the con- 
wire/wireless communication system shown in FIG. 1. 35 nection of the transceivers which are respectively connected 

DETAILED DBSO^CgOF PREFERRED ^^^^t^T^^^Z 

computer terminal 100 comprises four major sections, for 

Referred to FIG. 1, a novel wire/wireless communication example, a communication port 112, a first infrared (IR) 
system in accordance with a first embodiment of the present 40 baseband modem 114, a first infrared transmitter/receiver 
invention comprises two units 100 and 200 for wire/wireless section 116 and a first infrared array antenna 118. The 
communication of information using a telephone network communication port 112 is provided to interface the com- 
300 disposed between two locations which are far away puter terminal 100 with the infrared transceiver 110, and 
from each other. One of the two units is a data transmitting may be embodied in the computer terminal 100. The trans- 
unit 100, such as a computer terminal, which is positioned 45 ceiver 130, connected to the telephone 120, comprises a 
at a first location and the other unit is a data receiving unit second infrared array antenna 132, a second infrared 
200, such as a computer terminal, a computer peripheral, an transmitter/receiver 134 and a second IR baseband modem 
office automation device or the like, which is positioned at 136. In this case, the transceivers 110 and 130 have the same 
a second location. Infrared transceivers 110 and 210 are circuit construction. The infrared transmitter/receiver 116 of 
respectively coupled to the units 100 and 200 to convert and 50 the transceiver 110 may be used only as an infrared trans- 
transmit information as infrared radiation and to receive and mitter when the information from the computer terminal 100 
convert the infrared radiation. Also, telephones 120 and 220 is only transmitted to the transceiver 130 in wireless form, 
are respectively connected to the data transmitting and The second infrared transmitter/receiver 134 may be used 
receiving units 100 and 200. These telephones 120 and 220 only as an infrared receiver when the transceiver 130 only 
are interconnected by the telephone network 300 disposed 55 receives the infrared radiation corresponding to the infor- 
therebetween and are respectively connected to transceivers mation from the computer terminal 100 and transforms it 
130 and 230. into an analog signal necessary for telephone line transmis- 

Wireless communication between the computer terminal S10n * 

100 of the data transmitting unit and the telephone 120 FIG. 3 illustrates the transceiver 110 shown in FIG. 2 

which are positioned at the first location may be accom- 60 which is connected to the computer terminal 100. The first 

plishedby the transceivers 110 and 130 respectively coupled IR baseband modem 114 of the transceiver 110 has, as 

to them. For example, information from the computer ter- shown in FIG. 3, a first infrared baseband modem 114a for 

minal 100 is provided to the transceiver 110 to be trans- transforming said information into analog form necessary 

formed into an infrared signal. This infrared signal is trans- for telephone line transmission and a first memory 1146 in 

mitted to the transceiver 130 connected to the telephone 120 65 which several control programs necessary for modem con- 

and then received and converted into an electrical signal by trol are stored. The transmitter/receiver 116 is provided to 

means of the transceiver 130. This electrical signal, corre- transform an analog signal from the modem 114a into an 
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infrared signal and to transmit infrared radiation through the 
infrared array antenna 118. 

The transmitter/receiver 116 comprises an encoder 116a 
and an output driver 1166. The encoder 116a is provided to 
transform the analog signal into a specific form, and the 
output driver 116b is provided to receive the analog signal 
encoded into said specific form to generate the infrared 
signal necessary for infrared radiation though the IR array 
antenna 118. The transmitter/receiver 116 further comprises, 
as shown in FIG. 3, an input driver 116c for transforming the 
infrared signal from the antenna 118 into an analog signal 
and a decoder 1164 for decoding the analog signal into a 
specific form. 

FIG. 4 illustrates the transceiver 130 shown in FIG. 2 
which is connected to the telephone 110. The transmitter/ 
receiver 134 of the transceiver 130 comprises an input driver 
134a and an decoder 1346. The input driver 134a is provided 
to transform the infrared signal from the antenna 132 into an 
analog signal and the decoder 1346 is provided to decode the 
analog signal into a specific form. The second IR baseband 
modem 136 of the transceiver 130 has, as shown in FIG. 4, 
a second infrared baseband modem 136a for transforming 
the decoded analog signal in a specific form necessary for 
telephone line transmission, and a second memory 1366 in 
which several control programs necessary for modem con- 
trol are stored. The transmitter/receiver 134 further 
comprises, as shown in FIG. 4, an encoder 134c for trans- 
forming the analog signal into a specific form, and an output 
driver 1344 for receiving the analog signal encoded into the 
specific form and for generating the infrared signal neces- 
sary for infrared radiation though the IR array antenna 132. 

With reference to FIGS. 5, the output driver 1166 has 
serially connected elements, for example, a resistor Rl, an 
infrared emitting diode DOl and a driving transistor TR1, 
disposed between a power source Vcc and a ground. When 
the transistor TR1 is activated by the analog signal from the 
encoder 116a, an infrared signal is emitted from the diode 
DOl. Also, the input driver 116c has an infrared receiving 
diode DI1, an amplifier OP1 and a comparator OC1 con- 
sisting of an operational amplifier. If the infrared signal 
emitted from the output driver 1166 is supplied to the input 
driver 116c, the infrared signal is transformed into an 
electrical signal by means of the infrared receiving diode 
DI1. This signal is amplified by the amplifier OP1, and then 
the signal amplified signal is compared with a reference 
signal V„f by means of the comparator OC1. As a result, the 
decoder 1164 decodes the comparison result and transforms 
it into a specific form necessary for data demodulation. The 
output driver 1344 shown in FIG. 6 has the same circuit 
construction as the output driver 1166 shown in FIG. 5 and 
the input driver 134a shown in FIG. 6 has the same circuit 
construction as the input driver 116c shown in FIG. 5. 

The operation of the wire/wireless communication system 
according to the present invention will be hereinafter 
described in detail with reference to FIG. 7. The program 
(shown in FIG. 7) of controlling the system operation is 
performed in the computer terminal 100. 

At step S20, after the computer terminal 100 detects a 
carrier signal which is provided through the transceiver 110, 
the control proceeds to step S30, wherein the computer 
terminal 100 determines whether an identifier of a data 
packet from a remote computer terminal 200, which is far 
away from the computer terminal 100, is identical with the 
identifier of the computer system 100. 

If so, the control proceeds to step S40, wherein the IR 
baseband modem 114 is operated in accordance with a 
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modem control program, which is stored in the memory 
1146, in response to the control signal from the remote 
computer terminal 200. At step S50, the modem 114 per- 
forming the control program modulates information into a 

5 specific form required by the computer terminal 200 to 
generate a modulated signal, and then the control proceeds 
to step S60. Herein, the information modulated into the 
specific form is transformed into an analog signal necessary 
for infrared radiation and the control proceeds step S70. At 

10 step S70, the analog signal from the encoder 116a is 
transmitted as infrared radiation by means of the infrared 
emitting diode TR1, and then the control proceeds to step 
S80, wherein the computer terminal 100 determines whether 
or not an acknowledge signal has been provided from the 

15 remote computer terminal 200. 

If so, the control proceeds to step S90, wherein the 
computer terminal 100 recognizes that there is no commu- 
nication error during the information transmission from the 
computer terminal 100 to the remote computer terminal 200. 

20 The computer terminal 100 is then changed into a standby 
mode to detect a control signal from the remote computer 
terminal 200, other computer terminals, computer 
peripherals, home automation equipment or the like. If not, 
the control proceeds to step S100, wherein the computer 

25 terminal 100 continues to transmit the analog signal as 
infrared radiation, and the control jumps to step S50. 

On the other hand, at step S30, if the identifier of a data 
packet from the remote computer terminal 200 is not iden- 
tical with the identifier of the computer system 100, the 

30 control proceeds to step S100 wherein the received data 
packet is cleared. The computer terminal 100 is then oper- 
ated in the standby mode. 

As describe above, a wire/wireless communication sys- 
tem can transmit information using a telephone network 

35 between two locations which are positioned far away from 
each other. With the system, wireless communication 
between a data transmitting unit and a telephone, which are 
positioned at a first location, may be accomplished by 
transceivers coupled respectively to them, and wire com- 

40 munication between the telephone and a remote telephone 
positioned at a second location far away from the first 
location may be accomplished by a telephone network. Also 
wireless communication between the remote telephone and 
a data receiving unit may be accomplished by transceivers 

45 respectively coupled to them. Accordingly, the wire/wireless 
communication system of the present invention permits 
long-distance communication to be accomplished between 
two terminals which are far away. 

50 It should be understood that the present invention is not 
limited to the particular embodiment disclosed herein as the 
best mode contemplated for carrying out the present 
invention, but rather that the present invention is not limited 
to the specific embodiments described in this specification 

55 except as defined in the appended claims. 
What is claimed is: 

1. A system for wire/wireless communication of informa- 
tion using a telephone network disposed between two loca- 
tions which are disposed away from each other, comprising: 
60 a data transmitting unit positioned at a first of said two 
locations, for transmitting information; 
a first transceiver, positioned at said first location, and 
coupled to said data transmitting unit, for transforming 
said information into a first infrared signal; 
65 a first telephone positioned at said first location; 

a second transceiver, positioned at said first location, and 
coupled to said first telephone, for receiving said first 
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infrared signal from said first transceiver and for trans- 
forming said first infrared signal into an electrical 
signal to be supplied to said telephone network; 

a second telephone positioned at a second of said two 
locations and connected to said telephone network; 

a third transceiver, positioned at said second location, and 
coupled to said second telephone, for receiving said 
electrical signal over a telephone line of said telephone 
network and for transforming said electrical signal into 
a second infrared signal; 

a fourth transceiver, positioned at said second location, 
and for receiving said second infrared signal and for 
transforming said second infrared signal into said elec- 
trical signal; and 

a data receiving unit, positioned at said second location, 
and coupled to said fourth transceiver, for receiving 
said electrical signal and transforming said informa- 
tion; 

a detector for detecting a carrier signal which is provided 



10 



15 



through said first transceiver to said data transmitting 20 £ orm 



into a specific form, and an output driver for receiving said 
analog signal encoded into said specific form and for gen- 
erating said infrared signal. 

7. The system according to claim 1, each of said second 
and fourth transceivers comprising: 

a second infrared antenna for transforming said infrared 

radiation into said infrared signal; 
a receiver for receiving and converting said infrared 

signal into said analog signal; and 
a second infrared baseband modem for receiving and 

converting said analog signal into said analog form 

necessary for telephone line transmission. 

8. The system according to claim 7, said second infrared 
baseband modem comprising a second memory having a 
plurality of data receiving control programs stored therein. 

9. The system according to claim 7, said receiver com- 
prising an input driver for receiving said infrared signal and 
transforming said infrared signal into said analog signal, and 
a decoder for transforming said analog signal into a specific 



unit; 

a means for determining whether a first identifier of a data 
packet from said data receiving unit is identical with a 
second identifier of said data transmitting unit and if so, 
performing a modem control program in said first 25 
transceiver in response to a control signal from said 
data receiving unit; 

a data transformer for transforming said information from 
said data transmitting unit into a specific form required 
by said data receiving unit to generate a transformed 
signal; 

an encoder for encoding said transformed signal into an 
analog signal necessary for infrared radiation; 

an infrared transmitter for transmitting said analog signal 
as infrared radiation; and 

a means for determining whether an acknowledge signal 
is provided from said data receiving unit and if so, 
changing a data communication mode into a standby 
mode to detect a control signal from said data receiving 
unit, or, if not, continuously transmitting said analog 
signal as infrared radiation; and clearing said received 
data packet, if said identifier of a data packet from said 
data receiving unit is not identical with said identifier of 
said data transmitting unit. 

2. The system according to claim 1, each of said data 
transmitting and receiving units comprising a computer 
terminal. 

3. The system according to claim 1, said data transmitting 
unit comprising a computer terminal and said data receiving 
unit comprising one of an office automation device and 
computer peripheral equipment. 

4. The system according to claim 1, each of said first and 
third transceivers comprising: 

a first infrared baseband modem for transforming said 
information into an analog form necessary for tele- 
phone line transmission; 

a transmitter for transforming an analog signal from said 
first infrared baseband modem into an infrared signal; 
and 

a first infrared antenna for transmitting said infrared 
signal as infrared radiation. 

5. The system according to claim 4, said first infrared 
baseband modem comprising a first memory having a plu- 
rality of data transmitting control programs stored therein. 

6. The system according to claim 4, said transmitter 
comprising an encoder for transforming said analog signal 
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10. The system according to claim 6, said output driver 
comprising a bias resistor connected to a power source, an 
infrared emitting diode connected in series with said bias 
resistor, and a driving transistor for driving said diode in 
response to said analog signal from said encoder. 

11. The system according to claim 9, said input driver 
comprising an infrared receiving diode for transforming said 
infrared signal into an electrical signal, and a comparator for 
comparing said electrical signal with a reference signal to 
provide a comparison result to said decoder. 

12. A control method of a system for wire/wireless 
communication of information using a telephone network 
disposed between two locations which are away from each 
other, comprising the steps of 

providing a data transmitting unit positioned at a first of 
said two locations, for transmitting information; 

providing a first transceiver, positioned at said first 
location, and coupled to said data transmitting unit, for 
transforming said information into a first infrared sig- 
nal; 

providing a first telephone positioned at said first location; 

providing a second transceiver, positioned at said first 
location, and coupled to said first telephone, for receiv- 
ing said first infrared signal from said first transceiver 
and for transforming said first infrared signal into an 
electrical signal to be supplied to said telephone net- 
work; 

providing a second telephone positioned at a second of 
said two locations and connected to said telephone 
network; 

providing a third transceiver, positioned at said second 
location, and coupled to said second telephone, for 
receiving said electrical signal over a telephone line of 
said telephone network and for transforming said elec- 
trical signal into a second infrared signal; 

providing a fourth transceiver, positioned at said second 
location, and for receiving said second infrared signal 
and for transforming said second infrared signal into 
said electrical signal; and 

providing a data receiving unit, positioned at said second 
location, and coupled with said fourth transceiver, for 
receiving said electrical signal and transforming said 
information; 

detecting a carrier signal which is provided through said 
first transceiver to said data transmitting unit; 
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determining whether a first identifier of a data packet from 
said data receiving unit is identical with a second 
identifier of said data transmitting unit; 

if so, performing a modem control program in said first 
transceiver in response to a control signal from said 5 
data receiving unit; 

transforming said information from said data transmitting 
unit into a specific form required by said data receiving 
unit to generate a transformed signal; 

encoding said transformed signal into an analog signal 
necessary for infrared radiation; 

transmitting said analog signal as infrared radiation; 

determining whether an acknowledge signal is provided 
from said data receiving unit; 15 

if so, changing a data communication mode into a standby 
mode to detect a control signal from said data receiving 
unit, or, if not, continuously transmitting said analog 
signal as infrared radiation; and 

clearing said received data packet, if said identifier of a 20 
data packet from said data receiving unit is not identical 
with said identifier of said data transmitting unit. 

13. A system for wire/wireless communication of infor- 
mation using a telephone network between two locations, 
comprising: 25 

a computer system positioned at a first of said two 
locations and having a first transceiver for transforming 
information from said computer system into a first 
infrared signal; 30 

a first telephone having a second transceiver for trans- 
forming said first infrared signal into an electrical 
signal to be applied to said telephone network; 

a second telephone positioned at a second of said two 
locations and having a third transceiver for transform- 35 
ing said electrical signal into a second infrared signal; 
and 

an electrical product having a fourth transceiver for 
transforming said second infrared signal into an elec- 
trical control signal to be controlled in response to said 40 
electrical control signal; 

a detector for detecting a carrier signal which is provided 
through said first transceiver to a data transmitting unit 
of said first transceiver; 

45 

a means for determining whether a first identifier of a data 
packet from said data receiving unit is identical with a 
second identifier of said data transmitting unit and if so, 
performing a modem control program in said first 
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transceiver in response to a control signal from a data 
receiving unit of said fourth transceiver 
a data transformer for transforming said information from 
said data transmitting unit into a specific form required 
by said data receiving unit to generate a transformed 
signal; 

an encoder for encoding said transformed signal into a 
analog signal necessary for infrared radiation; 

an infrared transmitter of said first transceiver for trans- 
mitting said analog signal as infrared radiation; 

a means for determining whether an acknowledge signal 
is provided from said data receiving unit and if so, 
changing a data communication mode into a standby 
mode to detect a control signal from said data receiving 
unit, or, if not, continuously transmitting said analog 
signal as infrared radiation; and clearing said received 
data packet, if said identifier of a data packet from said 
data receiving unit is not identical with said identifier of 
said data transmitting unit. 

14. The system according to claim 13, each of said first 
and third transceivers comprising: 

a first infrared baseband modem for transforming said 
information into an analog form necessary for tele- 
phone line transmission; 

a transmitter means for transforming an analog signal 
from said first infrared baseband modem into an infra- 
red signal; and 

a first infrared antenna for transmitting said infrared 
signal as infrared radiation. 

15. The system according to claim 14, said first infrared 
baseband modem comprising a first memory having a plu- 
rality of data transmitting control programs stored therein. 

16. The system according to claim 14, said transmitter 
means comprising an encoder for transforming said analog 
signal into a specific form, and an output driver for receiving 
said analog signal encoded into said specific form and for 
generating said infrared signal. 

17. The system according to claim 13, each of said second 
and fourth transceivers comprising: 

a second infrared antenna for transforming said infrared 
radiation into said infrared signal; 

a receiver means for receiving and converting said infra- 
red signal into said analog signal; and 

a second infrared baseband modem for receiving and 
converting said analog signal into said analog form 
necessary for telephone line transmission. 
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